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HIGE-SPEED WIND-TURNEL INVESTIGATION OF THE LATERAT~CORTROL
CHARACTERISTICS OF PLAIN AJLERONS ON A WIN:
WITH VARTOUS AMOURNTS OF SWEET

By Arvo A. Luoma, Ralph P. Blelat, and Richerd T. Whitcomb
SUMMARY

A three—dimensional imrestigation of straight—slded—profile plein
allerons on a wing with 30° and 11-5 of sweepback and sweepforward was
made in the oy 8-foot high-speed tunnel for alleron deflectlons
from —10° to 10 and at Mach numbers from 0.60 to 0.96. The wing when
unswept had an NACA 65-210 sectlon, an aspect ratio of 9.0, and a taper
ratio of 2.5:1.0. Sweep was obtalned by rotating the wing semispans
about an exis perpendlicular to the chord plane of the wlng at the center
line of the wing. Rolling-moment, wilng normal—force, and wing pltching—
moment coeffliclents were determined from pressure—distrlbutlion measure—
ments. Aileron hinge-moment data were obtained by en electrical strain
gage. No corrections have been made to the data as a result of bending
of the swept wing. The results presented in this report, therefore,
are specifically applicable to a wing with flexural characteristics
g8imilar to those of the model wing tested.

The severlty of the large changes 1n rolling-moment and alleron
hinge—moment coefflclents observed for an unswept wing as a result of
~ompression shock was reduced, and the speeds st which such changes
occurred were delayed to higher Mach numbers by 30° of sweepback and
sweepforward. The configurations with 45° of sweepback asnd sweepforward
had rolling-moment and hinge-moment chsracteristics which, for the speeds
covered, were not materially affected by change in Mach mumber. At the
higher speeds, the configurations with sweepforward generally developed
more rolling moment than the configuratlons with an equal amount of sweep—
back; at low speeds, the reverse was true. The configuration wlth 30°
of sweepback gensrally had smaller alleron hinge moments than the con—
figuration with asn equal smount of sweepforward; for 45° of sweep,
however, sweepforward gave smaller hinge momsnts. The varliations 1n
wing pltching-moment coefficlient with Mach number for all the sweep
angles tested were large.

SNeYTRNr Ty
UNCLASSIFIED



2 ¢ SRS HACA RM No. LTI15
IRTRODUCTICR

Invegtigations made in Germany and in this country have shown that
the use of sweep delays the onset of the radical changes 1n aerodynamic
characteristics assoclated with the presence of shock on the wing. Morse
recent lnvestigations have added appreclably to existing informestlon on
the characterlstics of wings with sweep In the subsonic, transonic, and
supersonic speed ranges. Among these is an investlgation of the effects
of 30 and 45° of sweepback and sweepforward on the characterlstics of a
wing at Mach numbers up to 0.96 (reference 1). Soms low—speed investi—
gations, such as reference 2, have studlied the lateral—control character-—
istics of swept wings. However, there 1s a lack of lateral—control data
for swept wings at very high speeds.

The teste presented hereln were made to determine the aerodynamic
characteristics at high subsonlic speeds of plaein sllerons on a wing
having 30° and 45° of sweepback and sweepforward. Wind-tunnel data,
Including rolling-moment coefficlents, wing normel—force coefficlents,
wing pltching—moment coefficients, and aileron hinge—moment coefficients
were obtalned for ailleron deflections from —10° to 10° » for various
wing angles of attack, and at Mach numbers from 0.60 to 0.96.

SYMBOLS

The symbolse used in thils report are defined as follows:

X line of intersectlon of reflectlion plane and chord plane of wing
(X-axie); positive direction shown 1n figure 1

Y line perpendicular to reflectlon plane and intersecting F—axis
at origin 0 (Y-axis) (See fig. 1.)

X, ¥ coordinates of amy polnt In chord plene of wilng, referred to
X— and Y-exes

Y principal reference line in the wing (Y'-axis), obtained by
passing line through gquarter—chord points of section chords
of unswept wlng

x line perpendicular to Y'—axls at origin O and lying in chord
plane of wing (X'-axis)

x', y' coordipnates of any polnt in chord pleane of wing, referred to
X'— and Y'-axes

Ar sweep angle, measured between Y-exis and Y'-exis; sweepback is
congidered positive and sweepforward negative
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« angle of attack of wing, measured by angle between X—axis and
direction of undisturbed stream

S glleron deflection, measured in planse perpendicular to alleron
hinge axlis; positive for down deflection

OBy ebsolute value of total alleron deflectlon with allerons at
equal positive and negative deflections

v veloclty in undisturbed stream

r static' pressure in undisturbed stream

P, local static pressure at polnt on airfoll section

P mass density in undisturbed stream

H coefficlent of viscoslty in undisturbed stream

a speed of sound in undisturbed stream

q édynamic pressure ln undisturbed stream (%pve)

P pressure cosfficient (37;:_13)

M Mach number ({-)

R Reynolds number (Vﬁ'é'w)

b span of model, measured parallel to YT-axis

b*/2  swept semispan, distance along Y'—axis from origin O to tip

chord <b 2

cos A
Tt radius of stralght—sided pa.rt of fuselage at wlng-fuselage
Juncture; model value, 1.88 inches

¥t 1 distance along Y'-exls from origin O to alleron inboard end
7' distance along Y'-axis from origin O to aileron outboard end
bg! span of alleron, measured parallel to Y'—axls (y'o - y'i)
c sectlon chord of wing, measured paraillel to X—axié

ct? section chord of wing, meesured parallel to X!—axis; in this

report this chord 1s consldered to be limlied by fuselage for
those sectlons partially covered by the fuselage
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tip chord of wing, meesured parallel to X—exis
root chord of wing, measured parallel to X-axis (See fig. 1.)

maximim thlckness of sectlon with chord ct

area of wing outboard of fuselage <2 / c dy

total area of wing extended through fuselage (ﬁ‘l“_iﬁl_)
2
b
aspect ratlo
8

b /2
. 2
mean serodynamic chord of wing outhoard of fuselags _Sw f ce dy)
r

section chord of alleron, measured parallel to X'—exls, from
hinge axis to trailing edge of ailrfoll {0.20ct)

root-mean—square chord of aileron <\/ f cgt? dy?

distance from the origin O to the lateral axis which lg parallel
t0o Y—axis and passes through the quarter—chord point of

b/2

mean aerodynamic chord TCy ?’2; f cx dy | where =x
Tat

1s abecissa of quarter—chord point of any chord c

alleron hinge momsent

alleron hinge-moment coefficient -————2
q a'ca'

abgolute value of total hinge-momsnt coefflclent of allerons
at equal posltive and negatlve deflectlons

section normal—Pforce coefficient of wing (section parallel

1 T.H.
to X*—axis) (‘c‘i f (P, — Py) dx')
L.E.

leading edge of section chord ct

trailing edge of sectlion chord ct
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ct sectlon twlsting-moment coefficient of wing sbout Y'—axis
TlE. -
1
(section parallel to X‘—aﬂs)(ﬁf {Pg — B;) x* d.x:')
c L. -
CNW normael—force coefflcient of semispan wing :(ba.sed. on gir loads
outboard of fuselage) (Sse figs. 1 to 4 for limits of
2 J "b
integration.) | = c,t ot dyt
S [ .
a
me pltching-moment coefficlent of semlspan wing (based on air loads
outboard of fuselage) about lateral axis which is parallel
to Y—exis and passes through quarter-chord point of mean
aerodynamic chord G, (See figs. 1 to L for limits of
integration.) ) _
2 7'y o 7'y Cn %
— [cos A citct t —gin A cnlctlyt v +-W_
a a
Cq rolling-moment coefficient (based. on alr loads outboard of
fuselage), due to single alleron dsflection, sbout X-axis
] t
=1 . I b talyt t - y b t 12 1
S p | cos A Ocptely' 4yt + sl A Lot ot dy
e t
A a ¥ a
Acn' change in section normal—force coeffliclent ¢,' due to alleron
deflection
Ocit change in twilsting-moment coefficient ci' due to aileron
deflectlion
&0, absolute value of total rolling—moment coefflclent of wing with
allerons at equel positlve and negative deflections
Subscripte:
8) upper surface
L lower surface

APPARATUS AND METHOIS

aratus.— The tests were made in the Largley 8-foot high-speed

tunnel, which iIs of ths single—return, closed—throat type.
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The wing—alleron model used In the wind—tunnel investigation of the
effects of sweep on the characterlstics of plain allerons was the same
model used in the lateral—control tests of a wing wlth no sweep reported
in reference 3. The unswept wing had an NACA 65210 airfoil section, an
agpect ratlio of 9.0, a taper ratio of 2.5:1.0, and no twist or dihedral.
The ordinates of the tip of the unswept wing and the NACA 65-210 section
are given in reference 3. The alleron was of the plain type with no
serodynamic nose balance. The chord of the alleron was 20 percent of
the local wing chord, and the profile of the aileron was defined by
straight lines tangent to the nose radius and passing to the tralling
edge, resulting in a tralling-edge angle of 11.1°. (See fig. 5.) The
aileron span of the unswept wing was 37.5 percent of the wing semispan
with the inboard end of the alleron at the 60—percent—semispan station.
Two hinges located approximately 25 percent of the alleron span from
elther end of the alleron supported the alleron.

Twenty static—pressure orifices in lines perpendlcular to the
quarter—chord line of the unswept wing were placed at each of elght
stations along the wing span. The four inboard stations were placed
on the left half of the wing, and the four outboard stations on the
right half. The locatlons of the pressure statlons are given in
table I; statlons A to E were Inboard of the aileron, and statlons F,
G, and H were included withln the aileron span.

The wling was supported 1n the wind tunnel by a vertilcal steel
plate which had a modified—ellipse sectlion of 50—1lnch chord and
0.75—1nch naxdmm thickness. The surfaces of this plate formed
reflection planss for the two wing semispans. Additional information
about the support plate and the tunnel setup 1s to be found in refer—
ence 4. The various swept configurations were obtalned by rotating the
wing wlth respect to the support plate about the maln fastening screw,
which was perpendlcular to the chord plane and intersected the chord at
the center line of the wing at the O.4—chord station. The axis of
rotation is shown in figures 1 to 4. Wall-pressure meassurements indi—
cated that the flow over the model on one slde of the plate had very
little effect, even at the highest test Mach numbers, on the flow on
the other side of the plate. A gliven teat conflguration with the wing
rotated represented, therefore, not a yawed model but half of a swept-
back model and half of a sweptforward model.

The wing tips, which were revised for each swept configuration,
wore elliptical with ordlnates determined in a similar manner as
those of the unewept wing. For the sweep tests a fuselage was
simuiated by the addlition of two half bodles of revolution to the
wing at the surfaces of the support plate (fig. 1). The center lines
of the half bodies of revolution lay 1n the chord plane of the wing.
Dimensions of the swept confilguratlions are given in table I1I.
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Procedure.— Normsl—force, pitching—moment, and rolling-moment
characterlistlice were determined from pressure—distributlon measurements
taken at the elght spanwise stations on the wing and sre for sealed—gap
alleron conditlons. Hinge—moment data were obtslined by electrical-strain—
gage measurements. The hinge moments were measured on the left ailleron,
which had no pressure statlons within 1ts span. Because of the small size
of the model and the high loads encountered durlng these tests, it was
not feasible to include a seal on this alleron which did not lnterfere
with hinge-moment measurements. The hlnge—moment data are therefore
for an unsealed alleron, with a gap approximately 0.003 of the wing
chord ct.

The angles of attack snd Mach numbers at which pressure measuremsntis
were made are given 1n table IIT. The data were obtained at Mach numbers
up to a maximum of elther 0.925 or 0.96, depending on model configuration.
Aileron deflectioms of —10°, —5°, 5°, and 10° were tested with the con—
figurations having 30° of sweepback and sweepforward, and sileron deflec—
tions of —10° and 10° were tested with the configurations having 45° of
sweepback and sweepforward. Data for the swept conflgurations with
undeflected aileron were obtalned from ths tests of reference 1. The
angle of attack was estimated to be set to within #0.1° and the aileron
deflection to within +0.15°.

Reynolds numbers.— The varilation of test Reynolds number, based on
the mean serodynamic chord of the model wilng, with test Mach number for
the varlous swept configurations i1s given in figure 6 together wilth
pimilar data for the unswept wing. The varlation of dynamilc pressure
with Mach number in the wind tumnel is also shown in figure 6.

Correctlons.— No tunnel-wall 1nterference correctlions have been
applied to the data, since the msthods now available for estimating
corrections at high subsonlc Mach numbers are especially limited in
application to swept wlngs. The corrections, howsever, would be small -
the corrections to the dynamic pressure and Mach mumber are indicated
to be less than 1 percent for the swept conflgurations at a Mach number
of 0.925. The tunnel choked in ths present tests at a Mach number of
approximately 0.98. As brought out in reference 1, some tendency toward
choke can be expected at & Mach number of 0.96 for the swept conflgurations.
Under such conditions, the reliability of the data at a Mach number of 0.96
1s probably impaired; the general trends shown by the data, nevertheless,
are belleved to be correct.

The model wing was made of brass and was relatively stiff. Silnce
the wing contained cut—oute for instrumentation, statlc bendling tests
were made to determine the effective flexural rigidity EI (where E
is the modulus of elastlclty and I 1is the sectlon moment of inertla
gbout the neutral axis) of the model wing. Taking a value for the

modulus of elastlicity of brass of 13 X lO6 pounds per square I1nch,
the sectlon moment of inertia of the model wing was found to
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egual c! t‘max3/26. The wing twisting produced by the air loais was

estimated to be small for all the test conditions. The bending of a
swept wing, however, introduces an effectlve change in angle of attack,
which tends to augment the bendlng loads in the sweptforward case and
alleviate the bending loasds in the sweptback case. Some calculations
were made to estimate the magnitude of the effects of bendlng on the
aerodynamic coefficients. TUsing the experlmental spanwise loading and
the measured flexural rigildity, the spanwice change In angle of attack
dus to bending of the model wing waes determined. Then, the spanwise
loadlng resulting from the spanwlse change 1n angle of attack was obtalned
approximately by a computation procedure based on Schrenk's method
(reference 5). The results of these computations indicate that the
bending effects are appreciable. For example, for the configuration
with 45° of sweepforward the calculated bending effects at the maximum
Mach number of 0.96 are of the order of magnitude of 10 percent of the
measured values of wing normal—force coefficlent and 15 percent of the
measured values of rolling—moment coefficlent. Since no correctlons

as a result of wing bending have been made to the coefflclents presented
in this report, the data shown, therefore, are specifically aprlicable
to a wing with flexural characterlstics similar to those of the model
wing tested. For actual sircraft, which would have wing flexural
rigidities probably less than the flexural rigidity of the model wing
tested, the bending effects can be expected to be greater than those
Indicated for the model wing. Plots of the spanwise varlatlion in
sectlion loading of the wing included 1n this report will be an ald in
the modification of the data of thls report for application to wings
of different stiffnesses.

REDUCTION OF DATA AND RESULTS

In the reductlion of the data, the sectlon pressure distributions
at the wing pressure statlions parallel to the X'-axle were plotted,
and then the plote were mechanically integrated to glve section normal—
force coefficlent cp' ard section twisting-moment coefficient c4t.
: 1 th

b
Using the section coefficients, plots of cn‘c'g— and ct'c'2 =
e e

along the Y'—exls were made and then mechanically Integrated. The wing
normal—force coefficlent an and the wing pitching-moment coeffl—

clent me wore determined, es in reference 1, from these lintegrations.
The rolllng-~moment coefflcient C;, +the change ACNW in wing normal—
force coefflclient resulting from alleron deflectlon, and the change Ame

in wing pitching-moment coefficlent resulting from alleron deflectlon were
also determined from these integrations together with similar integrations
for the swept confilgurations with undeflected ailleron.
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The rolling-moment coefflclent for the wing with the sealed aileron
is shown plotted agelnst Mach number 1n figure 7. The varlation wlth
Mach number of the total rolling-moment coefficient of the wing with
ailerons at egual posltive and negative deflectlons 1s shown 1n flgure 8.
Date for total deflections of 10° (#5°) and 20° (£10°) are shown, together
wilth values from reference 3 for thse unswept wing. The hinge-momsnt data
of these tests are for an unsealed aileron wltk a gap approximately equal
to 0.003c?'. Ths general effects of compresslbllity on aileron hinge—
moment coefficlent are brought out ln filgure 9. The variation with Mach
number of the total hinge-moment coefflclent of the allsrons at equal
positlive and negative deflectlons 1s shown 1n figure 10. Included in
flgures 9 and 10 also are data for the unswept wing from reference 3.

The variation with Mach number of the wlng normal—force coeffl—
cient Cw,» the normal—force—curve slope Acmmﬁﬁm, and ths incremental

value ACN# of wlng normal-force coefflclent resulting from eileron

deflectlion are shown in filgures 11, 12, and 13, respectively. The

normsgl—force—curve slopes shown are the average values for an angle—
of—attack range from 0° to 4°. The spanwise varlations along the Yt'-aexis

1
of the section loading cn'c'g- based on the air loads outboard of the
e

fuselage are glven in figures 1h to 17 for the various sweep angles and
alleron deflections. In these tests the lines of pressure oriflices were
perpendicular to the Y'—axig, and the loadlng curves were ploctted elong
the Yt-axis in terms of 5¥7§= The chord c¢' used 1n the loadlng plots
was limited by the fuselage surface for thosé wing sectlons partlally
covered by the fuselege. This chord was zerc at the spamwlse loca—

T

tion i¥7§' corresponding to the intersection of ths tralling edge of

the wing end the fuselage surface for the sweptforward comflgursastions
and to the intersection of the leasdlng edge of the wing and the fuselage
surface Por the sweptback conf}guration. (See figs. 1 to 4k.) Tt is to

be noted that the va}ue of 3¥7§ for a value of c¢' of zero 1s on the
negative side of 3¥7§-= 0 for the sweptforward configurations and on

T
the positive side of E%E - 0 for the sweptback configurations (figs. 1

to 4). The loading curves shown In this report differ, therefore, from
usual load distributions in that the loading becomes zero at the IiInboard
 §

spanwise location B%j@; where ¢! 18 zero. The loading data for an
aileron deflection of O° are from the tests of reference 1. In the
present tests it was found that the loeding curves at Inboard stations
could be satisfactorily falred from the corresponding plots for an alleron
deflection of 0°, so in order to reduce the large amount of computing
involved, some of the inboard pressure dats were not worked up.
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The effecte of compressibility on the wing pltching—moment coeffi—
cient me and the change Aﬂmw In wing pitching-moment coeffilicient

resulting from aileron deflections are shown in figures 18 and 19,
respectively.

DISCUSSION

Varlables

Since the aspect ratlio, wing section, taper ratio, and Reynolds
numbey range changed in the present tests when the sweep angle was
changed, the results shown do not Indicate the effects of sweep alons.
The effects of the changes in these other variables on most of the
varlations of characteristics with Mach number, however, are probably
smell with respect to the effects of the corresrondling sweep. As
mentioned previously, the data have not been corrected for wing bending
80 the results presented 1n this report apply specifically to a wing
wlth flexural characteristics similar to those of the model wing tested.

Rolling-Moment Coefflclent

The rolling-moment—coefflclent curves for the configuration wilith 30o
of sweepback generally show losses 1n effectlveness at hlgh Mach numbers
(£ig. 7(c)). The rolling-moment deta for the wing with 30° of sweepforward,
however, show appreclably smaller losses ln effectiveness at the same
high speeds (fig. T(b)). For sweep angles of I45° there are smaller
changes in rolling-moment coefficient with Mach mumber (figs. T(a)
and 7(d)) than for *30°.

The effect of sweep on the total rolling—moment coefficient. L,

is i1llustrated in figure 8. The data for the unswept wing for angles of
attack to 4° are characterized by marked losses in alleron effectivensss
asgocliated with the formation of a strong compression shock on the wing
at high supercritical Mach numbers. Sweeping the wing back to 30°
reduces the severlty of the losses and delays the occurrence of the
losses to higher Mach numbers. Sweep angles of —30° and ih5° ghow
further Improvement in ailleron effectlvensesa characteristics at high
Mach numbers. At low Mach numbers the ailerons on the wing with goO
of aweepback produce more rollling moment than on the wing with 30% of
swoepforward. At high Mach numbers, however, the allerons on ths wing
with 30° of sweepforward are more effective than on the wing with 30°
of sweepback. The allerons on the wing with 450 of sweepback generally
produce more rolling moment than on the wing wilth 45° of sweepforward
for most of the speed range covered by these tests. At the highest
speeds the allerons on the wing with 45° of sweepforward are more

effectlive then on the wing with L5 of sweepback.
L]
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Hinge-Momsnt Characteristlics

The configuration with 30° of sweepback experienced marked changes
In aileron hinge-moment characteristics at high Mach numbers, but these
changes were much smaller than the large, lrregular changes 1n hinge—
moment characteristics experienced by the unswept configuration (fig. 9).
The changes in hinge-moment characterlstics with varistion in Mach number
were appreclably less for the conflguratlon with 30° of sweepforward than
for the configuration with 30° of gweepback. The compressibilit g effects
on the hinge-moment coefficilents for the configurations wilth I45° of sweep
were small.

Sweeping the wings, as would be expected, also reduces the variation
with Mach number of the total aileron hinge-moment coefficient as experlenced
by the unswept configuration (fig. 10). In these tests 30° of sweepforward
generglily resulted 1n higher total hinge—moment coefflcients than 30° of
sweepback, whereas 45° of sweepforward gave lower values than L45° of
sweepback.

Normal-Force Characteristics

The effects of compressiblllity on the wing normasl—force coefflcient
of the swept conflguratlions wilth alleron-deflected are, 1n general,
approximately the same as the effects observed for the swept configura—
tions with undeflected aileron (figs. 1i(a) to 11(4d)). Compressibility
effects on normal—force—curve aslope ACKmﬂmm fcr the wings with —h5 3

30°, and 45° of sweep, and with the aileron deflected, are essentially
the same as noted for the corresponding swept ccnfigurations with
undeflected alleron (fig. 12). The slopes for the configuration

with 30° of sweepforward become less with increase in alleron deflec—
tion at high Msch numbers. This trend is also generally true but to a
lesser extent for the configuration with 30° of sweepback. The vari—
ations with Mach numwber of the 1ncremental wing normal—force coeffl—
clent ACNW resulting from aileron deflesctlion are quite small, for the

most part, for all the swept configurations (fig. 13) and are seen to
be very similar to the varistions wilith Mach number of the rollling—moment
coefficient (fig. 7). The greatest changes in .acnﬁ with Mach number

are to be noted for the configuration with 30° of sweepback and these
changes are small in magnituds.

The lrregular load distributions and large changes 1n angle of
zoro normsal force observed for the unswept wlng at Mach numbers
above 0.83 (reference 3) were notably improved by 30° and 45° of
gweepforward and sweepback (figs. 14 to 17). The load distributions
for the swept wings are qulite elmllar throughout the Mach number rangs
of the tests. Of the sweep angles Investlgated, the loading curves
for 30° of sweepback were affected most by Mach number variation.
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Pitching-Moment Characteristics

The wing pltching-moment coefficlent about the quarter—hord point
of the mean aerodynamic chord shows considerable variation with Mach
munber for all the sweep angles tested (fig. 18). The effects of com—
pressibility on the Incremental wing piltching—moment coefficient Acmw

resulting from alleron deflection are also large and qulte irregular
(fig. 19).

CORCLUDING REMARKS

A three—dlmensional wind—tunnel investigatlon was made of plain
ailerons on a wing with 30° and 45° of sweepback and sweepforward at
Mach numbers from 0.60 to 0.96. The results presented in this report,
specifically applylng to a wing with flexural characteristics similar
to those of the model wing tested, indicated the following:

1. Wing configurations with 30° of sweepback end sweepforward
generally reduced the severity of the large changes in rolling-moment and
ailleron hinge-moment coefficients experienced by the unswept wing con—
figuration as a result of compression shock and extended to higher Mach
numbers the speeds at which such changes occurred. The use of 45° of
sweepback and sweepforward resulted in rolling-moment and hinge-moment
coefficlents which, for the Mach numbers covered by these tests, did
not materially change with speed.

2. At low Mach numbers the confilguration with 30° of sweephback
developed more rolling moment than the configuration with 300 of
sweepforward; at high Mach numbers, however, 30° of sweepforward
was more effective. The configuration with 45° of sweepback generally
developed more rolling moment than the configuration with 45° of
sweepforward for most of the speed range covered by these tests; at
the highest speeds 45° of sweepforward was more effective.

3. The configuratlon with 30° of sweepback genserally had smaller
alleron hinge moments than the configuration with 30° of sweepforward.
The configurastion with h5° of sweepforwerd, however, gave smaller hinge
moments than the configuration with 45° of sweepback.

4., The changes with Mach mumber ir the wing pitching—moment coeffi—
clent of the swept configurations were large.

Langley Memorial Aeronautical Leboratory
National Advisory Commlttee for Aeronautics
Langley Fleld, Va.
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TABLE I

LOCATIORS OF PRESSURE ORIFICE STATIORS FROM ORIGIN O ALONG

Y'-AXTIS IN. PERCENT OF SWEPT SEMISPAN b'/2

o 450 —30° 30° 45
Station

A 5.2 7.6 12.7 1h.h
B 14.0 16.3 21.3 22.9
c 23.7 26.0 30.9 32.h4
D 36.4 38.6 k3.4 k.7
E 49.1 51.1 55.8 57.0
F 56.9 58.9 63.5 6h.7
G 72.5 Th.k 78.8 79.8
H 87.1 88.9 93.2 9%.0
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TABLE IT

MODEL DIMENSIONS

Symbol z ~45° -30° 30° 45°
b, in. 27.h 33.8 3%.2 28.2
b! /2, in. 19.4 19.5 19.7 19.9
cyps in. 9.03 7.23 6.64 7.97
cgs in. 3.33 2.66 2.53 3.07
cp/cg 2.70 2.72 2.63 2.60
Ses 54 in. 169.2 167.k 157.0 155.6
Sy, 8q in. 137.0 1.2 133.0 127.0
A Bk 6.8 7.k s
Tys 1n. 6.10 %.99 L.62 5.45
A

72 0.529 0.550 0.596 | 0.609
bf'/z 0.895 - 0.913 0.956 0.963
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TARLE III
)
ANGEES OF ATTACE (Ima) AXD MACH WOMERRS AT WHICE FRESSURE DATA WERE CPTAINED
-10° 10° -10° 10°
Ay w -b5° A= us”
2, 8, T e, 7, 10 -2, 2, 7, 10 2, T, 10
-2,2,7,10 2, 2,110 2, 8 7,10 2,2, 7,10
2,2, 7 -2, 2, -2, 2,1 2, R 7
-2,8, 17 2,8,7 -2,12,7 2,2, 7
e 8, 7 -2, 2,17 -2, 2 2,2, 7
-10° _50 50 100
Ay = X0
"2. 0, 2, h’ T, 10 -2’ o. 2. h’ 7’ lo .2' o, 2’ h’ 7’ 10 —2, 0' 2’ k' T, 10
2 0, 2, ‘"r T -2, 0, 2, "": T -2, o, 2: b, 7 -2, o, 2: l".v 7
'21 0, 2, "‘,7 'Es 0, a! I"‘lT '2: 0, 2;“'17 '2: 0: Jh"7
-2, 0, 8, ~': T 2,0,2, 4,7 -2, 0,2, 4 7 2,0, 8, k&, 7
la!th 0,2, 4 T 0,2, 47 0,2, 4 7
oiathT - T = T T =
ay = 30°
0, 2’ ll‘, 7, 10 "2, 0, 2, h' T’ 10 "2, 0, 2’ h’, 7’ 10 "2’ 0. a’ h" T, 10
'2: a, 2: h‘p T "E' 0, 2: I“: T '2’ o, 2; ll'; 1 '23 0, al l"s T
-2, 0,2, & 7 2,0,24, 7T -2, 0,2 & 7 -2, 0,8, 4, T
-2, 9, 2, ‘":7 2, 0, 2, &, 7 -2, 9,8, h;T 2,0,2, 4, 7
0, 2, j"pT 0,2, 4 7T 0, 2, L 0,2 k7
0,2, 4, 7 " . = . - - -

o1
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Figure [.— Plan form and general dimensions of model
wing -fuselage configuration with 45° sweepforward.
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Figure 2 .— Plan form and general dimensions of model wing -
fuselage configuration with 30° sweepforwoard .
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Figure 5 .- Dimensions of constant - percentage- chord ailerons wsed on NACA 63-2/0
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Figure 7.~ Variots

NACA RM No. LTI15
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